Abstract. On September 7, 1999, a moderate (Mw=5.9) normal faulting earthquake occurred in the northwest of Athens (Hellas) causing heavy damages and casualties. Using interferometric combinations of ERS2 SAR images, we analyzed the coseismic deformation field. Two fringes are observed south of the Fill mountain, up to the coastline of the Elefsis gulf. They correspond to 56 mm increase in slant range. Modeling the earthquake as a dislocation in an elastic half-space, we inverted the interferometric data to assess the fault location and geometry and the amplitude of the coseismic slip. The model suggests -300 mm slip on an 18 km long blind fault composed of two pieces. The intersection of the fault plane with the Earth surface is located in the Fill mountain with a -N 120 ø orientation.
Introduction
On September 7, 1999 at 11:56:51 UT, a magnitude Mw=5.9 earthquake struck the area of Attica. It was strongly felt by the Athenian population, caused heavy damages and made several buildings collapse killing 143 people. It was the most damaging event in Greece since that of Cephalonia The absence of any seismic rupture at the surface after the earthquake did not allow a direct field identification of the seismogenic fault. Seismic networks installed immediately after the earthquake were used to record the aftershock activity. At the same time a parallel operation using radar interferometry was initiated, to measure and analyze the surface deformation. The selection of the interferometric pairs was based on their sensitivity to the topography, expressed by the altitude of ambiguity (h,), that is the change in elevation, which results in a parasitic fringe (28 mm). Only image pairs with h,, > 5 times the expected DEM error were processed, in order to limit the residual topographic fringes to a low magnitude. Table 1 illustrates the time spanning of the interferometric pairs used and their corresponding h, values. In this study the elimination of the topography was done by subtracting a synthetic fringe pattern produced by using a ñ10 m-accuracy Digital Elevation Model (DEM) from the interference pattern resulted by the two SAR images. The DEM of the study area was produced, by digitizing elevation data from 1:5000 scale maps. Its accuracy was checked by a set of points with known 
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Modeling the Observed Deformation Field
The fringes shown in Plates l c and l d were used to sample slant range displacements at 134 discrete points along them, approximately one sample every 300 m. These data were used as input to run an inversion model, assuming dislocations of rectangular planes in an homogeneous elastic half-space [Okada, 1985] . Table 2 Mostly due to the trade-off between strike slip and strike angle, the data inversion could not be done with all parameters free. Only by fixing one of the two values the stability of the inversion algorithm could be obtained. Therefore, two models were examined. In the first one (,model Both models fit the observed fringes well. The root-meansquare (rms) error for fitting the 134 sampled data, is 4 mm for model 1 (0.14 fringes). However, the suggested strike (100 ø) and dip (43 ø) angles (Table 3) not appear on the existing geological and seismotectonic maps and they suggest the existence of a blind fault zone. The absence of a shallow dislocation explains why the deformation does not exceed two fringes, although the estimated slip is -300 mm. The upper part of the crust did not rupture during the earthquake and the mode of deformation of this layer needs further examination. We believe that long term seismic risk assessment in Athens, requires better knowledge on the seismic/aseismic deformation processes at shallow depths of the active tectonic structures in the vicinity of the city.
